 INTRODUCTION 
The Problem
: pluractional adverbials 2 Types of PAs:
1. reduplicative: N P N 2. pseudoreciprocal: one Preposition the other (1) a. Sally ate the cake piece by piece.
b. Sally washed the dogs one after the other.
b'. Sally washed them dog after dog.
(1') a. Sally ate the cake.
b. Sally washed the dogs.
N-by-N-data (web)
(2) a. These blockages can grow instance by instance, cycle by cycle, stone after stone, lifetime after lifetime, until the body starts to manifest these issues as disease b. Brick upon brick, stone upon stone they grow.
c. She laid book upon book and built a staircase long enough to climb up and look over the wall.
d. This mystery offers puzzle within puzzle.
e. The Wall of Tears is a very big wall that was built, stone over stone by the prisoners when Isabela was a penal colony back in 1946.
Pseudoreciprocals (web) (3) a. Because life's interaction is like a series of boxes one within the other, ecological studies are organized in hierarchical levels Beck-Stechow Draft: 10.10.2005 2 b. The following diagram illustrates the way the various evolutionary strata are integrated, one within the other, in a single evolutionary process c. Three hundred rocks, one upon the other, did Kottos, Briareos, and Gyes hurl upon the Titans.
d. In storing textiles, rugs, or other large-sized weavings, these should never be folded and piled one upon the other .
e. My grandmother had on not just one skirt, but four, one over the other.
Extension: Verb iteration (4) a. Sally ran and ran.
b. Sally approached the horse step by step.
c. *Sally was sick and sick.
d. *The train arrived and arrived.
Background: Plural Semantics

Ontology
Logical types: e (individuals), v (events), t (truth values)
Mereology: Basic domains are closed under mereological fusion (5) For any set M D , M D (Lewis, 1991) where , = e, v (events) and M is the mereological fusion of the elements of M. 1 (6) x+y = {x,y} "the fusion of those individuals that are parts of x or y or overlap with x and y" 
Pluralization
Plural predication/"mereological" predication via cumulation operators:
1 The proper definition is as follows: Let M be a non empty set of individuals. Then there is exactly one individual z such that:
(This is an axiom.) This uniquely determined individual is called M. Beck-Stechow Draft: 10.10.2005 3 (8) Cumulation operators *n (Sternefeld (1998)) Let R be an n-place relation. Then [*n R] is the smallest relation R' such that the condtions in (a) and (b) are satisfied.
(a) R R'
(b) for all <x 1 ,...x n > and <y 1 ,...y n >:
If <x 1 ,...x n > R' and <y 1 ,...y n > R', then <x 1 +y 1 ,...x n +y n > R'
Special cases: Link's (1983) *-operator, type <et><et>.
Sternefeld's **-operator, type <<e,<e,t>>, <e,<e,t>>>.
Our most popular **-operator, type <<e,<v,t>>, <e,<v,t>>>.
A standard analysis using the * operator:
(9) a. The children weigh 40kg.
Plural predication is context dependent (Schwarzschild, 1996) , (Beck, 2001 ) a.o.
(10) a. Cover (Schwarzschild's version) C is a cover of P iff C is a set of subsets of P Every member of P belongs to some set in C {} is not in C b. Cover (mereological version)
C is a cover of x iff C is a set such that C = x.
(11) a. A cover C is a partition iff for any x,y C: x and y don't overlap.
b. PART(C,x) := 1 iff C is a partition and a cover of x.
'Cov', a variable ranging over covers.
(12) a. The children weigh 40kg. (28) pred(e) = e': (e') < (e) & e"[ (e") < (e) -> e" = e' or (e") < (e')]
(29) ordering relation on events: e is before e': e e' iff (e) < (e') (30) the immediate predecessor of e: pred(e) = e': e' e & e"[e" e -> e"= e' or e" 
The Problem of the First Dog
There must then be some mechanism that prevents the claim being made from being necessarily false or undefined.
(40) 20 Wachposten sind so in einer Reihe aufgestellt, dass jeder den vorherigen sehen kann.
20 sentries are standing in a row such that each can see the one before him.
P1 <-P2 <-...<-P20
(41) Everyone has a faster computer than Arnim.
Other prepositions
Prepositions with spatial ordering:
(42) a. Diese drei Kinder schlafen eines über/ neben dem anderen.
These three children sleep one above/ next to the other.
b. Sie legte die Hefte Bündel neben/auf Bündel auf die Terasse.
she laid the books bundle beside/ upon bundle on the porch. 
The place p can be divided into a sequence of subplaces, and the three children can be divided into a sequence such that: each child sleeps above the one immediately below,
and each place has a child sleeping in it (...).
The formalization ignores the event argument of the activity "sleep" for the sake of simplicity. 5 (55) Die Kinder folgten eines dem anderen.
the children followed one the other
The children followed each other.
(56) a. She washed them dog after dog. Noun ellipsis, cf. (Heim et al., 1991) .
(68) I don't like this shirt, bring me another.
Pseudoreciprocals: (69) [[ one N after [the R other N] ]] = P. x. e.P(x)(e) & one(x) & [[N]](x) & P(pred(x))(pred(e))
Apparent Reciprocals
The data in (70) are not regular reciprocals "each other/one another", but instances of pseudoreciprocal "one the other"
(70) a. Die Kinder schlafen übereinander.
The children sleep above each other.
b. Die Hunde kamen nacheinander ins Zimmer.
the dogs came after each other into the room
The dogs followed each other into the room.
IAO (Inclusive Alternative Ordering) interpretations ((Dalrymple et al., 1998))
Pluralization is not relational, it affects only one individual argument slot, plus in addition an argument slot for events or places. Hence the 'pseudo' in our term 'pseudoreciprocal'.
(71) IAO: Each child sleeps above or below some other child.
Our proposal:
(72) The children sleep one above the other. (82b), we predict only the local pseudoreciprocal reading.
(83) a. Tracy and Joe want to sleep above each other.
b. Tracy and Joe want to sleep one above the other.
Our truth conditions are stronger than IAO in that we require an uninterrupted chain of children that stand in the 'sleep-above' relation. This seems to us to be right for (84a) and probably too strong for Pseudoreciprocals are modifiers. (82b) is compatible with two bunk beds.
(84) a. These four children sleep one above the other.
b. These four children sleep above each other.
We think that the difference arises from the "one" in "one above the other", which tells us that the cover divides the children into singletons. A plain reciprocal is compatible with nonsingleton covers (compare (Beck, 2001) ) or a partition of the antecedent group into subgroups (compare (Fiengo and Lasnik, 1973) ). But when this is impossible, the uninterrupted chain condition seems to hold, favouring our truth conditions over (Dalrymple et al., 1998 )'s IAO.
Concluding Remarks on <e,<v,t>> Pluralization
Now that we have an overview of the data, we think it makes sense to adopt a slightly more abstract analysis of 'piece by piece' and to subsume this kind of adverbial under plain <e,<v,t>> pluralization.
(85) plain <e,<v,t>> pluralization: "immer" is presumably a PL-operator with the same semantics as AND.
CONCLUSIONS
Summary
Pluriactional adverbs are integrated into a theory of pluralization, which assumes
Sternefeld's plural operators and one-place covers. Pluriactional adverbs restrict the partition induced by a cover by imposing restrictions on individuals: the adverbs say which criterion an individual must meet in order to be in a cover.
2. We have introduced two types of PL-operators, PL div and PL seq . The former is plain pluralization and needed for N-by-N-type adverbs. The second type is needed for pseudoreciprocal adverbs. The two operators cannot be reduced to one operator in an obvious way.
3. Our theory of pseudoreciprocals brings these close together with reciprocals. The common core is the definite term "the other x". In the case of reciprocals it means "the others among them" and "other" expresses non-identity. In the case of pseudoreciprocals "the other x" means "the R-predecessor of x", where R denotes an ordering relation that gives us the relevant difference. Pseudoreciprocals are, however, not reciprocals because the relation is unidirectional.
4. Our truth conditions for IAO-reciprocals are stronger than IOA-interpretations of reciprocals and empirically more adequate as we think.
5. Our theory of pluralization is essentially syntactic in the sense that the PLoperator applies in the syntax. It is thus in a line with (Sternefeld, 1998) , (Heim et al., 1991) or (Beck and Sauerland, 2000) , but not compatible with pure lexical theories of pluralization such as (Krifka, 1989) or (Winter, 2000) . The syntactic nature of the PLoperator is obvious from the fact that pluriactional adverbs are in the scope of the PLoperator. Our theory is in agreement with Schwarzschild's °, 1996 #736% observation that the division into parts is context dependent. The division is not only across groups but also across individuals. Perhaps we even understand a sentence with two pluriactional adverbs as the following one:
(96) Die Mädchen schenken eine nach der anderen den Jungen einem nach dem anderen eine Blume.
the girls give one after the other a flower to the boys one after the other (97) e = e1+e2+e3+e4, G = g1+g2, B = b1+b2, e1 < e2 < e3 < e4 e1 < e2 < e3 < e4 e1: g1 kisses b1 e2: g1 kisses b2 e3: g2 kisses b1 e4: g2 kisses b2
We cannot treat this with one sequential PL-operator because g1 should be before g1 since it participates in both e1 and e2. The same consideration holds for b1 and b2, who participate in e1 and e3 with e1 before e3. We suggest that we solve the problem with two nested plural operators which perform the relevant distribution. The general conclusion is that the analyses proposed support the syntactic plural theory developed and defended in previous paper by Beck and others.
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